7 


© 
- 
c 
© 
i<e) 
o 
= 
= 
— 
co 
™ 
= 
o 


aol 


7 ee >= _ 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto © 


https://archive.org/details/31/61119681187 


at tae kee 
i ie 


¢ bY te 


SD eROTR AMT SRA ORMMOS . 


pp) 
p 7, 
= aa 
( { 
) 
Mt 


SYBANIONQ ONILINSNOD 
ANWAWO) 32 SIDNWY “fT YALIWAA 


AF A fia paraur'e7oha apew — ‘gz6l" urZ1 aunc’oUo4oL 


SINT] NOISSINSNVU] 
(NV SNOILVIS USWYOISNVYL SNOLLVIS INLLVAINS 


4O NOILYD07] ONIMOHS 
dVW IWdaaNnado 
SWAISAG NOLLNGINLSIG “2 ‘qH 40 SIINONOD] 


NVWHIVHD ‘AYO9SYD'G “M 
NOISSINWO AYINON] DIALI39719-OadA} 


SO}IW JO B]e29 


“NOILVIS YBNYOSSNVYL TWD0] LNOHLIM “Dd°F'H AB GSANBS SAILITVIDINNW © 


“ “ NOISNAL MOTO 
SNOILVIG YIWYOSSNVAL NOISNA HOIH © 
SNOILLVIS ONLLVYINID Jef 


N e. 
Ee] tor I05 LY. 
at 
(99 YaMOd VHVOVIN NVIOV ae 
yee) 


WMVddIHD -NOLSN3IND Bee 


re e o 

AOY eo 
TNO} 

Ff NOtboay JEN 


ee 


aN 


a2 


aAVUOO 2 


//\san me 

Hi j4 HLNOss hte) X 
/ 

\ 6 


O Ubccet Di if 


eine 
Yada ara ar | 


A sszaizw 
ara WSOANS LYON 


NOLLISS 


SONTS SIA” 


/ 


WALTER J. Francis & Company. 
Copy FOR ENCLOSURE TO Mrs, Jy, Allam Ros8s 
To face frontispiece. 


ry ' x : 

ie: : i ’ Tai 

hin esl Shahi ee ot é a 
a mane © sao bien ‘ irda yom * a ~ 
oR 
IG Gay 
Ne aeeian y - age eo Cd ot een “ aA Acer nares yevere ~ cei ' 
oa eisek Z 
PUR? 6% SSReRD ASE OOH Se Ha ow § 3 4 P 


ag: ta is Pa De Fa Aa of ks ab 4 % 
¥ ~ m ma, * > 
Mies ; Be ; 


Hydro-Blectric Power Commission of Ontario. » 


toe a Seen 


mr 
Fe 


‘ Me RP ORS Aas age r i ‘ a 
Pi ae The area outiined 4 tn red shows the. 


TS Bag Ne NK "‘Bomechere River ‘Storege Syston. 


2 é 
ee 
y 7 Ps x ~ Me 4 “ ry ae * ae 
He ig iy H I 
Ht a" ‘ HY > ¥ + # & « 


al 
= 
i 


* s 
ates 


Sie eid 


Bata as hy fi 


iol 


=f 


Ag . 


IN Dt Sos A BP ANRC NEF 


‘, NO asi < ae 
NERS 


Fa 


Water J. Francis & Company. 
COPY FOR ENCLOSURE TO Mr, J. Allan Ross. (Index) 


ME ee ina ae CN see fu eS re ol ie 


ae Oa 
Preamble PORTER EHH EOH DEER EAHE STARE EE HET EHORHENH EH HOHDHHOREOHEHOMHK HE ORE 


Rrainki ce. Aitian is Pcie of the Syste . OF CRANK REO DERE eee Ee ewe we > See eese 


am Poy & 


1 

4 
Desged pbden, of the els dose oys any 8 EN RR ROO ‘4 Pa 

9 

9 


he ee, 


= "ite 


Character and Extent of the Waterahed esscococsversvevensvessasvrecune 
Yao Preeipitation and Ran-OLf wevescak cnws dee renee neeee Os ee een sown ceneene 


Estimated. Storage Capacity » Bt ee el ee ee ee ee ee ee 
Description of the Dams ceccsevsesessuvnnvesnsvsereseccereceserecsuees AG 


> Other Sites for Storage Dams COPS H EMH M EMER RORN RK OOP OMereceeenens Lo 
Results Obtained from Storage HOEMKOMOE HOOPS ODOR HEHE E Her eso renemorenrmese LB 


Mass Curve sesecscvcecesens EWEOI WANE bie ideicdibiids 17 
Hydraulic Records Avai bs) FECT EA EER ARERR A A ESPERO eRLERE SERED E GHG ORES 17 


Increase in Power Available at Renfrew SHCSHHREHKKHEH KEK SSHHE EER EK HDS & 22 


Capital COSTE cers ceveceneesensebrassecerscndeenesvecavensvasenessrecnees 2B 


GONOTAL 06 660k 5c ean 6 hbbe ben Fee need ebeder eed sebsedereceodnseseecauedes 23 
Total Anmmal Costs FORO EHM OMOEA EEK EEE TEEH HEME N SESE H HEME REDO HOHE ERE O Se BaD 
Analysis of Reserve Accounts eveccecesesansesessvenmerssseseunssinerveees BA 

Reserve for Renevals PPLE SHEH TAHT HCH HH SHO HHH RE EMRE ETHAN EHH SHER HHO 24 

Sinking Pund SPSPSHH SKEET KHER SHREK SHER H ESHA SHEKHAR HR HHH RE K BE KE 25 

Reserve for Contingencies PHOEHHRERESOREKEO REMEDY ELH ERE HE DER R EHH DE Bh 


Summary OURO SERH ETHER H eT CHP SHHOHREOCHHHE REE HEHE EH REERES SHEE HEHE 25 


= > .' “ 1 } a a > | 5a 
4 r a eee ee ge A ween Hie Oy . A atk elle ee teen, Sc, ae adbarnny Re par ee plea 


(xebat) tN eee wal. vf O° 


opaige diva. saat of 


ee we jou eehe cake sahiwamehtenaeite nti 
Ca FORO CNP OROE RHODE RENEE TENOR HET e ee eM if 
oe ma odd « She ne Henmmees cee ennern ned an nmemon ne NEE Bi ae Oh AOFARs oa | 
FEO AMEE EEO OT ER MH RREOEN TE REH TRASH ADOT He heen: vid fia m . i 
£ og hae a at dab NAC a o— Bera. costeve tot aeste coo } | 


FeO BAGO e © ovnnadpibbatebeniilionl } 


Corr ee 
ene PECeIEretrrrrrerririiei ee ere 


peeuce siete al iach ripe Bae aia Ate workmen ma poenk bem 


i 


EE PER 


rr ae 


2 


it “a ae iit vate vl sign Ree iy ash 


‘A 


z be 


+ steoD Comauh Lato 
: ec aon Bi anni} ce a “We thes es Phe 2.9 ys - 
O80 eer uebhobeees Sooo ew teen et awe eR eee we Haee B2EHGS ane oa ae 


am HEWN O TORE RHR ewe cunt nara HN se Sid dwennenemenwhes ¢ 


* 


e 
a 
-*= 
had 
* 
> 
= 
€ 
> 
= 
2 
s 
s 
* 
> 
= 
a 
>= 
2 
v 
® 
< 
Be 
wm 
* 
2 
. 
~~ 4 
* 
a 
= 2 
- 
ez 
e 
* 
te 
= 
. 
. 
* 
e 
° 
es 
ae 
Se 
= 
* 
* 


Pgs 


= 


eer 


a3" ee Ree ne VbcaesVewedseaibens bowing eebiem eptanear venibunmersasecnens cetaas ? 


\ lies. 


RR Nh ER an ee 
rere ; 
Die | 
, 
8 
; 
"i 
; ‘ be! Lit lee 
ab 


: e 
P My : i 
Poa yy eee eS bowtie 


Water J. Francis & Company. 
Copy FOR ENCLOSURE TO Miry, J,.Allan Ross: . (Ilius.) 


ect ‘ Page 
P, F 2 iW 


General Map Showing Location of Generating Stations, 


the Hydro=Electrie Powar Comission of Ontarid +ee:+-« 


Pe) tr . t 
Per are Ou ERM ble Biles Fg 


pes eweess Frontispiece 
Yap Showing Location of the Watershed and Stota; 
the Bonne chere River Storage System SHR EHO TREK RH OEE EOL TORRE EL OL aR HEE 10 


# Ue ee OM oer: ere et we Sata So a : 
Mass Curve, Seetion (a) ererrrrrr ey TTTTeTrerT Tri re TUTTE T LE LeTrT Leer 


Bi, Mysee Pik beh eee, BO Se cae 5 ST le . 
Mass Curve, Sestion (b} HON ECR de ba ch eebeeds dudhededuvwanes« 


¥ ij f 
; a F * 
% pay RR, 5 f si i bi 
Pees i nae 
: aes of E i 
ft i 
i a a3 
rr 
5 


erin ety BERD IP BA) eM cone A Ae se Belk APR IS Mt he Fh . 


soohaxt ene sebeveeveneesoy obratn® to 


y : é eee eee 


als ete im ROS Ok ert git eo Rip ath a pier nad Puig FB el ag ee Oli ne bye rere TE aly oat oa He Mire ar im ase 1 amet ie 


+ a Oe a2 er ee ee ee On es eS ee Mh gd. ae a Oh aR > Bt & ar 


"to eoakd moles hoe wer baa 


iY ea ae SB an Ke ia i 4 aug cea, aes ‘Laie & ue 


o. Scaabed abeioend ot eee 


SEs wea ieewieae hes pipet ye evita noms a 2 


ee eh eee mh ee 


eS Ske Oe ep, 


a * : : ; 
re ee oe a a ea ae Sy woes 
3 Fh ee SE Ow SRO OU ae OO wee Oe A 
es 
SSK + SE EE Dee eS & 4 eee yw et ¥ 
+ 
he + ; ee eS oe He. RM Say & -¥ 
a a a # a $ F ys By Dido he 
j =a 
Pa 
apa 4S Lin oo > ewe + x“? ‘ e se ee | a 
7 
Sey od ge ay * we ees 84 oye woe we oA Bet ety & WZ 
Dana r ! re ? ‘ . 
PF Ry A Bate 2 a eS ee ae Se te a it Se 5 Det ae ce SEO Fak BA soe > 
#> « 
: a4 A PW Oe By, raw 5D é * = sia 3 
Sure 3 , 
Shoe oq a ¢ y * ) Dies y a eee 3) ord Bat wy Are Mae Bek Bt 
fs ath ‘ « 
ws Re £ 4% e % as « a Pay i SE re DAB Pied 70 S-ae ¢ 4 4 
‘ 
\ i 
veal itt, ac R tye ait 
2 
i ‘ 
i 
i 
, , 


Wacter J. FRANCIS & Company. 
Copy For ENCLOSURE TO Mr. J, Allan Ross. (a) 


i ie eeu G2 the Sebi hiom 4g 
Toronto, Ontario, 


Pe F i ay ve ¢ ye aa pice Th i a ee eta Oe SD he kee ee sa file Ses cater he gee , 
RRA De SA NR eS Cee | AS Saat he. A Eek ae ga “Sibee De ke Rie See etalk 


atructions under date, of poate 1th,, 3922, a atady, has been made of the 
engineering eaonomias of the Sonneghere Aiver Storage System owned by the 
Hydro-Hleatric Power Commisaion of Ontario and operated by the Tow of lenfrew. 
The work has been done undey the direst personal supervision of Er, Frederick 
By Brown, Ms See» MaleleCe, a partner in the fim. of “alter J. Francis & Sem- 
pany, in sqoserdanoe with your instrugtions. 


She subject has been discussed with Mr. Commissioner Be, de foss. in detail, 


and, generally, with My. Bower, the Secretary of your Cormission, and constant 
commuigation has been maintained with the officials of the Hydromlectric 
Yower Commiaaion OF QUBARLOe 6 ny or why Soden lly 

_ The reports of Bpsara, PEL, Yeterhouse & Co. have been used as the basis 
of tne, ftnenata furop Sivan, Pareins, “y4.Teserenae, hee been made £0, Whe 
Feoords. of the Hydro-Sleqtric Vower Commission of Ontario where. it was necessary 


to do so to prepare the figures. 
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coo.» It de understood that it is not within the scope of the instructions to. 
examine inte any of the legal aspects of the Gystem nor to disouss any of the 
‘Aats of the Legislature relating to it. 

The necessary technical data has required considerable preparation as much 
of it is only available in the operating records of the Hydro-Blectric Power 
Commission of Ontario and in the Water Resources Papers of the Dominion Water 
Power Branche The printed reports contain a part, but these heve had to be 
supplemented by interviews with various officials and by searching the volumin- 
ous records beth at the head office in Toronto and elsewhere. 

The general plan under which the report of the studies is presented may be 
outlined as follows: C O P Y 

{1) A short review of the history and evolution of the System. 

(2) A brief physical description of the System. 

(3) A brief diseussion of the results obtained from storage. 

(4) A study of the masse curve for the System. 

(5) A discussion of the progressive capital costs. 

(6) A diseussion of the ammusl costs. 

(7) A brief diseussion of the various important points concerning the 

Systeme 

The report included herewith as pages 3 to 26 inclusive refers in detail 
te that portion of the activities of the Hydro-Zlectric Power Commission known 
as the Bonnechere River Storage System. 

the map included es eo frontispiece shows the System generally and its 


geographical relation to all the other Systema operated by the Hydro-Hlectric 


{3} “soe LEA WT caeit OT AUR! 


of anolsamiteat add he syppe ont RAK w thn et ot game hootevemas at a Nis 
act 10 om samo h 9 Sn mite at wtonee dove Sar Dom eitt ealany ‘ 


oA ot ped inn RL EE) 


ier a ee 2 te 
oatmaalov aid scteeloa py pe irate it oa ee deteenelioats | 
seteteps io ban etme? af ool?'te ‘abt tod ebioows ‘ame 


P wee eee abated sent 


ee ee 
 \adeuo kaa tyan ‘solemexgony etd to elewmeth a Yay : 
“setae Tanna 69 Ys otenmatd “A fay” 
eee Qeleteontor edabog’ —_— aateinay fy sd notegmeath tettd 4 ®) cs 
ee eC eee ree mie, Seis a $3 
Liadeb “dh widtor eviewtnar ed ‘e's topay wa ‘Miwewit Wetted! peoger ‘ea | 
wxoenl molaatmmo towed otrgeeLimorkell off to eetetvtseg ent te acbraeg’ ; . 
wae ee ee 


é3t bas ylietesey matey ‘ede awoite ou igeledowy es ka Betwlont Yan ott 
oltdosit-orbylt vit) qd betwrene umodaye vedee vad he od anlgaler Loot syemoeg 


a : 
sy ag Se a ae os ah: “As 
£ Pea IE ey we 


Sikes 


WALTER J. Francis & Company. 
) Copy FoR ENCLOSURE TO Mra, Ja, Alida: Roses. i (3) 
) 19 8m 8 pn atimate the ie al 
riety dvd Ropes oneted 
’ format ‘entce 5 ats once mt ohe ootiot rm ied lane one om or 
i omwacnsetct w shodeovenenetal fom Jowminiss on ‘i 
| | 1 yi i rood the =e af aoe "pene 
to , the Yom of Fan w ) the souttaew x Papa Bese» an 5 es ‘oti aher power 
he 2m ae Hees ees i“ mete Coat with & pois Sen me 4, ed Le 
appt with alagtrts pay estar sacatotpel, emkneet, “theses tei hero. er rhe | 
na phenie siantad iad the forme amore lider baaiion ios 1 tae Teatesred ta LLL, 
| aed GSS sai blero eorina wah sue tar wove anand 196, sade Linge & SetAt teE 
ine onguatty of 20 deree-prmer, mA * week gonereier nenay ot tt What 
or ai aah at 0 vor eeu. pencer as mates thee pleat parents wntee om te 
{ fend of fl Foot, | ehstion % he, f ws twee Lad ie x WEK one 4&0 inovmieeeo pair | 
wht) aad & bie howaw-pere: unt ona ated is 199% "Wine tea’, L hesibvndow bee 
pacity tx satin ie at Ae ‘160 we he phnat ag “en fovene’ hyp oot er the Santer 


arom Song ard ‘th aagaived | eke Santo: pak iby ee bon ter on on Eachentior BOs 
4 * Y 


ee — 


ie 


iorye fh operates wader om eorebiane ea, os ab ‘ee, 


pont 


Se 


y= 


ywaswod B'eionan’ Lb asTaaW 
.eeo8 nells 2 ol or anueosoN #09 VOD 


; & t 
’ 
% . 
Oita ee 
( 
¢ > + *¥ te: wan ry 
ae ra ¥ s ic 3 tule: ¥ rh 
by f L z 
ky eNn 
e + = ¥, A, af 
. ‘ te 3 : » ¥ 
ty J Ls * Lt eI ne 
PN OEY, y ; $5 ap 


i 


WALTER J. Francis & Company. 
Copy FOR ENCLOSURE TO Mr, J, Allan Ross. (4) 


x ' deat aa ut 
jimh, BUYS ig. Ree ee 


CT ee 
me Bonmechere iver Storace Syston te a ‘water stores system im the basin 
$3 tte Kier aga wh 


of ‘the Bonneshere Ever comprising two ‘storage ‘dams, the ‘tirat ‘- ‘the ‘toot of 
ound Lake and the second at ‘the outlet ‘of Golden “lakes 4 These two dans were 


Ch. hes ei 
construsted yt the p Tydrontiootrlo » Power Conmtsston ‘of ‘Ontario + eosaie. ‘the 


pie Improve ‘the > eurply of water ih noted 


vey 


uh, 


ie Ceag 


See 4a LEDS 


users on ‘the ee 
acl "The om of Bento, in Renfrew Gounty, with a& : population of 5, 600 is $3 
ouppliod with oloctris peniy, aadie muntotyal poktvel, trom two hpdrecelestrie. 
plants situated « on the ) Bonneahore iver. ‘Station No. 1 was installed in 1911, 
and | an ada\ tional suring and generator wore ‘added ‘in 1916, makeing a "total ‘tar 
bine onpacity of 800 dores-power, pory a total ‘generator Meauakty of 60 ‘inven. 

or 400 iw. at 89 per cent. power ‘factor. the plant operates under an average 
head of a7 feet. Station Ko. z was | Installed in 1901 with one 400 horae-power 
malt, has a ‘690 horae-power anit was ‘aded in 1907, “The total ‘generator aa 
peoity in ! Station Fos 2 is 700 kw This plant wis formerly owned by the Hautrew 
‘Powr company, ak as s moquired wy ‘the Mantotpality of ‘Renfrew on | Seitenbar 39th, 


917, It | operates 1 ‘ander. an average oad of 35 feet. 
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., St various times the industrica in the fom of Senfrew have suffered from 
shortage of water and shortage of electria power. This condition became acute 
in the fall and winter of 1908, 4s Kenfrew had ne rights on the Bonnechere 
Alver, except at its proposed power site, on appeal was made to the Hydro 
Electric ‘ower Commission of (ntario for relief by the development of artificial 

Storage at the headwaters of the river, Again in the fall of 1910 the level of 
the Bouneshere Liver reached such a low stage that the river was practioally 
useless as 4 scarce of power, aud for some time such industries in the fom of 
henfrew as were not equipped with steam auxiliaries were practically without 
motive power, . The.gonditions at that time demonstrated conclusively the 
necessity of providing storkge Nestrioirs ko improve the flow characteristics 
of the river, Hegotiations und studies were ontimed, and in February end 
March, 1911, © detailed survey of Hound, jake was made. hy the engineers. of. the 
liydro-Slestris Power Comission to, determine its capacity as a storage reservoir 
to provide for low water periods in the Bounechere jiver. 

At is stated that due to the lack of ruinfall records in the Bounechere— 
watershed, it was impossible to estimate the percentage of run-off with com | 
tainty. Secoris at senfrew extending back to 168% indicated that the mean 
annual rainfall at that point was about 26 inches. ecords fer any other points 
in the watershed were entirely lacking, baton the height of land in the Algon- 
quin Perk region the records showed a mean anwal rainfall of 40 to 43 inches, 
In. viey of this it seemed reasonable to the engineers to assume 30 inches as 
the measare of the average distribution of rainfall above Golden Lake Village, 
and 25 inches for the mean annual rainfall on the remainder of the Bounechere —. 


vuaenod 8 eionas’t A aatiaW 


ta) gas orr ma TA. 30. aan aru aw 


Ph hs: Rm oe ee an a 


wovt bevetice evead wevtned to meot ade at woditacet edy aemtd syoluevy tA 
eanDa eaiaitin wot i Sane agit aah aingonie ben gatos: dee istew to egatwade 


eredeonnel edt no atdats ee hak Mckee Ak “8OUE Re woitute hen Thue ode at 
~O1byi ed? ot ohast aor Leogge ma eosin vewoy bewogortg af! fe tqmexe yveull | 
Ialom tins te tosmyoiaved, wth YO Rakion ear oleate to wealeatened vert oixtossa 
bi dl faved “7 bonged *, pes bod “a Bugs ced wnat oct. ‘te aad ae beast oss da eprente 


Re uM ae re oe ays ae eae ee Bey sega a 


_ eitaateouen od veri aut tats gate wok 3 Benspiy Me hadtowors seb ormdoanot wad 


ih Bue 


20 serait ae nt wobavenbat Hose omit ame wr ~ 09 to — < a seoteas 
Hex bie as RVs ie rg i ed ee aa Ng Py ee 
poste icon town arsine welsh tas aren) hive rowidepe soit _ se wortnel 


Y a ad ‘oe, ae Ae ' 
het 5 ee A a hae Bet eas Yew Ae ain Re eee bey 5) 3 


; vomit Visvtenteueo: "tetertarooms wats “ie ia a georatinee, oe “sree ¢ on re 
“aotentsotomado wort ns one | ' 


a maa 


dghuatd! Pe TABS i ag © 
we 1 A a! 5 : ee 


i “etme aati at sacs “i oa nt abot sw2ute owt sot aie ond ‘of: Be 


; ; eB fat 23 ‘ oe i aa ae eae & 

_etedpamsa alt at, abeoaer Larabar 20 veal oft 0? wud Ande totaro af oh 

: jibe ag Thea 

ep eatw Moser to oasaeotss oat otantine eo) “olstescamt a a .sedev02ne x 
lens PLE OD RINE 


aN ress ont gaat beteolaat ‘be ca send athe axe onan ta eircom vealed 
meee hog "roa 90 wn wo oirecoet “sondomt as tmotn nase ‘tatog sade - Hatadon sews 


ster 


“og LA, edt ak eset ie dyed oa a8 sn ‘canta vierksny oto “badase ae ‘on? st} 


I © Sis ag 
gs Esha 


emoiecth EN a8 0 %0 G meprinctaed feteana ao ta bewoa nitotes este solses senats = 


¥ Werte 
_ 2, odo oe us ein oF aroantane eit ov ofdenonsry rae at edt te woly al 
! : i ie" ag Pies a Me 


vomat ity el gabled aveda atte 2 wotsedtxtesd wrote river dad oreo ot 


eraso mand add 49 ahaha ede pity ' ain leat aces ott ovis “0% ondantd as ‘hon 


Wa ter J. Francis & ComPANy. 
Copy FOR ENCLOSURE TO ‘\Mr,. J, Allan Ross. (8) 


‘watershed. It was also agsime 
off of $3.3 per sent! of the animal rain¢4ll. | 
| On Tamary 9th 1912, “un “Agreement wad executed betwoon the Town of ~~ 
omit ywor Comalesion whioh provided for the constrac- 
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tion of a dem at tne ‘outlet of Round lke. It was agreed that the capital cost 
. 6 the dam should be ‘borhe ‘by the Hydro-Niectric Fower Commission, while the 
total kimusl gosts tnoinding operation ind maintenance costs, and interest and 
‘sinitiig ‘find payhbits, were to be paid 'to the Cormission by Heutrew, Frovision 
‘ation of the dan by Renfrew 4t the option and wader the 


“was ndde for the ope: 
“gdutrol of the Commission the tatoredta “of the property holders 
on 6F about the shores of bal Be long the Bonneshere River, Wo Order~ 
‘ti-Couriet) was passed validating this ugreemont und the legal statis of the work 
has not been @isoussea heraiti, tt apparently no opposition was offered by the 
riparian owners at the time. In 1911 the ¢irst —— * cpus duane plant 
was built, at the sedond falls, within the town limite, nr ee 
“"Ghe Gontract forthe construction of the dam at Rowid Lake, whish was con~ 


stracted tn 1912 and 1912, wes lot on & unit dost basis at an estimated cost of 
$5,168.75, bat after the work Was started a serious geological fault was found, 
apparently under the Location ahosen for the sluices, entailing a change in the 
plans, and it was desided to use sheet piling and roox f111 under the sluice 
foundations. The gontrustor mot with diffioulties, and the Hyaro-"leetrie Power 
Commission took over the work, completed the dam and put it inte op ration at a 
‘cost of $20,202.60, oe 
‘When’ the Ooiaileston br the Town ‘of ontrew, ‘in November, 1915, entered into 
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@ gontract to supply 900 horsepower to the O'Brien Munitions Company, the need 
for further regulation of the waters of the Bonnechere Liver became apparent, 
and Renfrew built a oribwork dam at the outlet of Golden Lake on the Bomechere 
River, apparently without authority from the Government, it is stated that owing 
to the exsessively high water in the spring of 1916, ® portion of the spillway 
se¢tion had to be blown Gufs 6) ke ew alin — 

_ Negotiations were opened between henfrew aud the Hydro-Ulestric lower Com 
sesnnieinialine construction of a dam on Golden Lake, and on October Sist, 1916, 
an Order-in-Counail was passed authorising the sonstruetion of the Golden lake 
dam, On April 2nd, 1917, an agreenwent was entered ints between the Town of 
Renfrew and the Pydre-Llect 2 bo. Fert Yeton of Ontario, whereby the Commis- 
sion agreed to build a dam near ‘the ‘gatlet of ‘Holden Lake to provide for the 
storage of ayprexinntely three viniabs of water in the lake, ond also to provide 
for the Segulated ‘dleshaxge ‘inl use "horeet. The municipality agreed to pay in 
monthly instalments to the Commission all operating and maintenance costs, 
interest charges on the total capital cost of the dam, and an annual sinking 
fund instalment sufficient to retive the gapltal cost of the Golden Lake dam in_ 
30 years. Some of the work done by the Town of Aenfrew on the dam built in — 
1915 was utilised in building the new dam, and sn allowance was mady to the town 

Tt as, further agreed that, any part, of the operating costs and. fixed charges 

gou}d be collected from the lienfrew Dower Company and other companies 
which were benefitted by the storsge should be taken from the amount levied on 


the tom of Lenfrew, but up to the present time the town is the only Power user 
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On the river Whidh nas pala any Of the dosts, with the exseption of ah amount 
or $146.40 ya tena “adaotint OF RLU. Ghiiiaerhouses "OO 
“he Gorden Lake dam vals esas tw Way, 1927, and the operation has’ 
‘boon sarried on by the Yuwn of li ibe Headings Ware sent’ td the © 


liyareitiie’’ ' Widot iis Houle” Ueamilve tult’ o¥ Unkavics FMim 


ci ke) 


partment of the ly: 
. the Parlor 1928 to Gotober, 1919, the i 
readings of the flow of the Bommechere Miver, for the moat part at Renfrew, 


Aftor Ostobe: , 199, th ‘gauging work wes taken over by the Department of the 
Interlor, Dominion Water Power. Branch. 
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o-Mlegtrie Power Commission took 


con the, vatershed. of the Boungctars, River above lenfrew has an ares of about 
910 square miles, the headwaters doing within the Limits of Algonquin Parks 
Adorable. number of Aakes, the most important being 


the watershed gontains & 90% 
Golden lake, ound, Jake, Clear iuuxe, Paugh Leke and Kobiteille Lake, named in 
order of magnitudes, Bplaw the Tomahip of ighards..the xogk tyrmation. tp over 
laid with sand and sandy loum, "ith on occasional rock outcrop, and the country 
is cleared and settled. Above the Township of Kichards the rock outcrop pre- 
dominates, and Pe. poonary is wild and unsettled. Golden, Kownd and Clear Lakes 
are in the settled district, ond Paugh and Hobitaille Lakes are in the upper and 


unsettled portion of the watershed, which at one time was covered with white 
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itation during Jamary, Febmary ‘hea, at dh, Di seadl rainfall WES nom in 
| the period from April to sapuity ‘922, wit ph eaten end ‘énowza1 tron 
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confined to the tive ‘aKos mont ionod above, ‘The fo owing table gives the area 
los the. eatehuent ‘posta, the lake ‘area, available run-off, storage aratt, and 
|store conpaotty, for ‘the: tive Laces, “the storage arate on Golden Vice and on 


Fe] 


ound Lake has basn, determined by mavect ion and survey, mat on the other three : 
| Laie at as ‘been ostinated A omy The table te as follows: : 


“Babe of storage Reservoirs ~ -Bonnechere River 


Cat 3 & “Storage Runoff Biecaes Capacity — : 
| =a Basin fined ai ‘Draft Millions of ‘Millions of 


ron these figures: it yond appear ‘that. has ael {mated storage “avert on a 
Faugh and Clear Lakes would provide storoee onpacity more than sutfioient to 
conserve the entire ran-oft of ‘their ‘respective watershods, while in the one 


of Round and Gorden laces shore would be @ Large sarplus run-off ¢ atter their 


storage oopasity had: bean fiiieds LO ei ee” i a ye 

| the watershed of the Soumeahere: River above Geiden ed wet deliver oe 2 

‘ 5, 560 millions of oubio: foot per srnmum on a basin of 80 inches precipitation 

F nd 10 inches run-off, and the ‘roma inder of the watershed above Renfrew, about 

square niles, would deliver about 7,900 millions of eubie. feet ‘per anna on 

basis 0: of 50. inches prectpttation ana 10 inches avat lable as run-off, She 
tad ‘snmaal discmree at Xengrew would there fore be a 150 millions of cable 


The total storage copes ty as” estimated above is “— millions ae. oxbie 
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feet, orcabout 25 per gents of the anmmal ran-off, Taking inte esoount the 
anituraa wopluni shunt ae storage, the complete reservoir system should be able 
to control ak 40} ae gent. of the anmal ran-off, 

‘The estimated mean anmaal ran-off of the onnechere watershed above . 


Benfrew, based on the. assumptions made above, would be able te produce an 


average continaous disclarge of about 670 cubic feet per second throughout the 
year with perfect regulation. ‘ith the moan dieeharge in a very dry year 


-eatimated at: 75 per cents of this, the minimum mean discharge would be 500 cubic 
feet per second, which is equivalent to 0,55 suble feet per second per square 
mile of watershed. If the Pre ey developed system could control 49 per 


pekug fon fado Yaa. 450 ante feat per second might be 


- Considering the Aownd Lake storage by iteeif, a dam with 6-foot draft on 
the sills could deliver 175 oubic feet per second for 120 days from storage 


‘mboney This would give « minimum of 226 gubic feet per second at Renfrew, if 


the extreme natural low water discharge at that point were assumed to be not 


«greater thon 50 cubic feet per second. The uncontrolled surplas run-off gould 
sprobably be depended upon to hold this minimum for the remaining eight months 


ef the years — 
the joint effect of the ound Lake and Golden Lake storage couid be suffi- 


-@lent to produce a contimous discharge of 250 cubic feet per second for 149 
days, leaving an uncontrolled surplus discharge of 16,700 millions of cable feet 


to hold this minimm for the remaining 225 days of the year. 
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Round ‘Lake dam is located at the outlet of Hound Lake, about six miles 
nin gyre Paty tanga on acy DireanParry Sound branch ef the Grand tree 
de “the me dan 1 ts constructed hoa forlows: 4 ‘conerete sore 2 weld ‘2 feet Pick 
and aot 90 foot dong. with tes top at Mevation 24240 is supported by a. 
rock #1 0 on ‘each shdoy mnie is followed by a concrete gravity spiliway 
section about 2 foot ‘ong, with top at Fhevation 20606», having a slight 
engle domstrees at ite alae G n 
foot wide i provided with its all | at Blevation 10400, foliousd by three , 


the spillway, a log chute 6 


siuices ty foot | widey separated by piers & tect wide oarried well down streame 
she sluices honed ) ost imatod te have a discharge oupacity of 3,600 enbic feet 
per seconde ‘the silis hel the sluices are at iLevation 9900, and t the tops a - 
the pare at Slovation liz, | the piers have grooves for ivesbees 8 inches 
aquarey and operated by hand winmes, The sluices ani the gravity spilivay 
section. are built on a concrete mat about 2 feet thick founded on a cellular. 
type of construction composed of Wakefield sheet piling walls ana rockfill. 
From we sinices the concrete core wall extends about 86 feet to the ground 
surface at Blevation 112.0 on the opposite shore, with rockfili above and 
velow. 


“The normal yvenia itr ‘the water in the lake is given as flevation eran 
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and the minimum water level as Elevation 102.0. the sero of the lak» gauge is 
Elevation 101.0. ‘the ground around the dam site is comparatively flat. 


(>) Golden eke Dam. 


A cribwork dam was built at the ontlet of Golden Leke in 1916 by the Tow. 
of Renfrew, but a portion of the spillway section was blown out during the 
excessively high water in the spring of 1916... In October, 1916, the Hydro- 
Hlectric Power Comission of Ontario begen construction of the present Golden 
Lake dam using a portion of the old structure. The atructure is timber erib- 
work, sheeted tight, with gi v ope fitped with wooden stop-logs. The 
sluices are 17) feet wide Dp ors, and the sverege. elevation of the 
sills is at Blevation 44.46. The storage range is from Hlevation 50.0 to Ble- 
‘vation 45.0. ‘The sero of the gouges is at Hlevation 46.0. It is doubtful if 
the discharge capacity of the dam is more than 5,400 oubic fect per second. . 

- omithe dam was completed. in May, 1917, at a total cost of $11,092.81. Repairs 
costing 9959206 were made to Noe 1 sluice in November, 1916. 


owse (fhe: Leakey which hasan area of 1406 square miles, is situated about ten 
miles below Round Lake snd has a watershed area of 575 square miles tributary 
to its The storage 1s estimated to be about 1,221 millions of oubic feet, cor- 


responding to a rise of level of three foot. 


.) ‘here are three other sites worthy of consideration in the regulation of . 
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the Bonnechere River by storage, namely at Clear, Paugh und Robitaille Lakes. 
eomdiy of Abort 


my > 
Petar t 


; “Clear sie is ‘ateahes imoek aii aiies Raven, of  enmvilie | fg & , portion 
of ti the rigciehaay — for agtioul tars) pgeners. its waters bid busine the 
Bonnochore River — Beanie below | Golden Sale, and, it oma, Gasetere, * 
tontatet. inbenentunaly of Round Pang a Golden Lake storages. It is estimated 
that ig etre of oubic feet of water could be stored in this lake with a 


ey 


denee in depth ‘of ‘tive “9 ge amount for the watershed area, 
which is only 41 square milese oh probably more than can be depended upon in 
some years of low precipitation. A three-foot draft on the lake would supply 

70 cubic feat per second for 100 days. 

\. If the commencement of storage were followed by two consecutive wet years, 
it would be comparatively essy to fill up the storage capacity and it would be 
possible te operate a five-foot draft during some years, It is probable that 
construction would be expensive. 


(4) Paugh Leake. 


Pangh jake is ei yaates — sive miles een? of ayes. Jake station on the 
hare - ~ Parry sons aivision of ‘the Grand runic ‘Railways 
The watershed 4 ares tributary Pi ‘this laxe is stated to 2 ‘ma ‘square yell 


and the area of the eke itself 27 square niles. In one of the Anrmnal Reports 
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of the Hydraulic Department of the Hydro-Rlectric Power Commission of Ontario, 
the depth of storage ‘proposed for this lake is given as 10 feet, providing @ 
storage capacity of “about adh ‘ilions- ‘of oubie: br pe his ia mafficient to 
store the entire on-off of the apn of the ake 5 nl As cenpabie of pro- 
Viing s flow of 60 einto feet yer second fu tne Bonnsdhere River for 03x 

‘his lake is in the Laurentian type of country, and apparently the value 
of the land to be flooded would be small. 


eh 


Robitatiio Lae is tm GQ. RY. about ahs miles tron Pan gr Lake ‘ate- 
ited: nee apparently any lena ‘flooded by storage would be of smal igen the 
lake has an area of 0486 ‘square miles, « and the Asrivutary » watershed has an sree 
of 1s square e niles, | | vita 

one ‘proposed top of poobetlg ‘te +15 feat, aa weld aweeeh 230 ‘milifons 
of ae feast of pena | “eet for steenand sor sdAi tions due to teers water in 


oreek se 


The minizmm flow of the Bonnechere River prior to regulation by the Round 
a dem ‘ harer on as “y eubse feet per second, being the monthly mean flow for 


both Serdar on Sanaber, ‘in, measured at Renfrew. 
ithe regulated flow of the Bonnechere River after the completion of both 
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Round Lake dam and Golden Lake dem is taken as 150 euble feet per second, which 
ig based on the following low mean monthly flowss: 

December, 1921 »+-s«ese0 184 ouble feet per second 

eins eA SMOOTY y 1922 esesssovee 164 cubic feet per second 

Pobrnary, 1922 eeesssse0e 146 onbic feet per second 

September, 1922. e.seseee 195 cubic feet per second 

aed otabars Wah nhveyostth at eebic ment pers second. i 

move mosuronents wore ade at Campelits Yara nes Renfrew, where the 

watershed. area. de ‘slightly ‘greater: than at Renfree, Aéing 9368. square re 
while at Renfrew ‘it is 910 square miles. 


Le 


Sicept for the above periods of extrene low water flow betroen Deooxber, 


1921, and ‘Ootober, ‘1922, ‘the st rdeaveh ¢ flow of the Bonnechere ‘giver 
nas doen oonsidered to ne ASiGs) shut Yr sooond at Rentrews ‘This 18 Jess 
than the improvement entictpated as a result of the early studios. 1 

Apart from. years of, unusually seni total ‘saentpl tenien the regulates flow 
of the Bonnechere River has been taken as 215 eubic feet per second, which is 
based on the following low mean monthly flows after, the eompletion of Gelden 


dy she AREUBT, 1919 wsconcenee #19 oubig. feet. per eecond 
duly, 1921 scwesnveseoe 222 cubic feet per second 

9 ABBA, 1igal tou ee ewes es. B12 mbie feet. per second 
Ootober, 1921 exsecsene 213 cubic feet pear second. 


“The following records wore aveilable from which to plot the mass curve 
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whom a8 pages 19 and 20, - (a) for the period April, 1909, to March, 1912, and. | 
(b) for the period from October, 1916, to September, 1922, 


(1) Mean monthly discharge at Renfrex, April, 1909, to March, 1912, 
inelusive. 


(2) Mean monthly discharge at Kenfrew by water years, October, 1916, to 
September, 1922, inclusive, with yearly means, and slse maximmm and 
mininum of each month of this period, and run-off depth. The measure- 


ments for the from November, 1921, to September, 1922, were made 

manpbell's “which has o drainage area of 936 square miles, | 
whereas the ares at Renfrew is 910 square miles, @ difference of 2.7 _ 
per cents 


(3) Water elevations of Round Lake storage from April, 1916, to Recent, 
1921, and May to December, 1922, axcept for some periods under ice 
covers Water level of Golden Leke storage from daly, 1917, to 
February, 1923.6 


(4) Daily discharges L peLedw freon orover, 1920, to September 30th, 
1922, ond at Golden Leke outlet from July, 1915, to Osteber, 1916, 


(8) preceny atten records for the Bomnechere watershed from October, is, 


The mags curve, or curve of accumlated run-off, of the Bormnechere River 
which is shown in two sections om pages 19 and 20 was prepared from the above | 
available records. The run-off was corrected by adding the amount of water ased 
to augment storage, that is, withdrawn from ordinary flow, and by deducting the. 
amount of water released from storage, 8o as to show the natural flows Ho 
attempt Was made to correct for evaporation as the lakes are little spengee in 
areae From these curves and records the following deductions may be sade, 

(1) With perfect regulation the flow of the river for the period from 
September, 1916, to September, 1922, could have been about 657 cubic feet per 
second, or an amount of 0-70 cubic feet per second per aquére mile of eae fi 
area. The section of the eurve for the years 1909 to isiz Bowe prosticeliy. ” 
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the same results — 

sooo(2): The maximum storage capacity required for complete regulation is 
represented by the maximum intercept between the mass curve end the straight 
line representing the regulated flow of 657 cubic feet per second. This maxi- 
pum intercept cceurs at the middle of the year 1919, and indicates a required 
storage capacity of 400,000 acre-feet, or 625 square-mile-feet. 

(os The storage capacity of Round Leke with an area of 10.8 square miles and 
an assumed storage draft of eix feet is 64.8 square-mile-feet, and that of 
Golden Lake with an ares of 14.6 square miles and a storage draft of 3 feet is 
4368 aquare-mile-feet. The combined storage capacity of the two storage reser~ 
voirs is 108.6 aquare-ni1eest Golds Yay 1705 per cont. of the capacity 
required for perfect regulation, Assuming that it is necessary te draw on 
storage only dering five or sx. months in the year, this storage capacity would 
be able to eg 56 $e « per sent. of the run-off. faking the nininam flow 
before regulation as rs) cubic feat per second, perfectly samplere regulation 
would ve about 5O pine om, er 650 oubie feet per second. On this basis the 
present storage dans in a nominal yar should be able to matntets a minim flow 
of ‘260 te 290 cubic feat per second, nd with slightly ineveadod darken depth 
on the ‘ero lekes it should be possible to maintain a flew of 500 to 850 eubic 
fost per second at Renfrew. In years of very low precipitation these ree, 
might ve reduced by 25 per conte | 

: Tho discharge recorde for the period from October, 1922, to June, 1923, are 
not svailable, beat wy should be considered, as low water was very marked in 


tie 2 period in many warts of the Province of Ontario. 
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Oe (gs) Che available storage capacity of 109.6 squsre-mile-reet, or 70,000 
- gore-feet, vould have been sufficient to provide a controlled minimum flow of 
390 cubio feet per second in Lond yh Sah — of the early period from 1909 to 
yeas “t as indlonted by the faa, ‘that the — interoept between the mass 
F —sad axe wad the line  W on page 19, representing a flow of 300 mbic feet per 
loin in the year 1910, imdicates a storaze capacity of 79,000 acre-fect. In 
the sédond perfod trom 1915 to 1922, the nvatlable storage is only’ suffictent 

$0 maintain a flow of 227 "cubis feet per seoond under the conditions which © 


“1981, Ga indieated by the line P Q on page £0, A slight 


° — on the two lakes would, however, remit in a- 


EF, Sa re were Boy ah. Sige 42 inv 
x MD «| SOR I Re HER BE ia 4 


: “or bess subie feet per ‘second as a Peasouabie value 


for the sitiadiaies i.e flow of the Somnechere ulver, sad comparing it with 
the mintium flow or" BO aiWic fest per second before regulation, & ‘considerable 
gain is evident. Taking the combined head of 72 feet for the two Aucdinanse 
in Lenfrew and assuming an over-all efficleney of 75 per cent., the increase in 
i the output of the two plants at mintean flow is approximately 1,900 horse-power, 
or about 6.2 horsae-power ics catia foot of uahee per second. The unregulated 
minivant flow oO? BO ‘aunts “Fant per second on the same asaamptiin would only give 
‘ae outyt’ of WWout B00 Horsepower. Che Installed turbine aapacity of the two 
‘plants is given éariier in this report as 1,700 horse-power, and the generator 
capacity as 1,100 kilowatts, or about 1,470 horse-power, so that no increase in 


eas 
"a 
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installed capacity is required to take advantage of the present regulated flow, 


* aie * 
BOD ex tina’ * = 
SS py DY Ce Wabe it 
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“The figures of capital costs shown in the table below were obtained from 
page 4 of the report on the "Investigation of Accounts of the Bormechere River 
Storage Syston by Mesere. Price, Waterhouse & Co. to the Hydro-Plectric 
Inquiry Commission under Gate of Kovenber 7th, 1922. 

The capital tavested oly fob “i at Ostober Slet, 1921, amounted to: 
934,165.74, made up as follows: — ) | ) 


Cost of constructing storage dam at Round Lake in 1912 
and 1915, and of purchasing properties flooded .seses $20,292.66 


Interest on the above from Jammary ist, 1914, to January 
ist, 1917, the date of comsencement of operations «ss _ 2,780.25 
Together SHUM HE HEH HE $23,072.93 
‘Gost of constructing storago dam at Golden Lake «+.ss6es0e0 11,092.81 
Potal sencssvavaercvonve $34,165.74 


the folloring table shows the cnmmal cost of the ) roguiation uf tue 
Bonnechors River flow subdivided under various headings for the fiscal years 
1918 to 1921 ciakatities 
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(24) 
Wap oe fable of Total Ammal Costs 
1918 1919 1920 —C' si‘ Y #9 
ea - as me "hanes Eeeoe ye, wie iis dateatiy ¢ : 


ietseilae and aintenance Coste: 9¢ 7 er 6 412 6 GS 


Interest © eri bs io ybtho 43 ae LyAVOs or AROe ce 
prayig Be Fund Perce "| Eximanmanl * Kimmo: meneame +! | 
"$2,476 $3,455 $2,506 g2,707 


‘eeovithe headings under which the costs have been grouped are as follows: 
operating and ees sutherest on the ea pinen aerpated in the Rye vom and. 
sinicing fund to repay ‘the capital expenditure in 50 years. The lsree operating 
and maintenance cost in ng Ts Gabod deo: by the fact thet in thet year an 
neuiiaite of 9959.06 was incurred for repairs to the Golden Lake dam. 


« . 9 ”) 4 TR men's 


| To 3 reserve ‘e foes pag in aaa to ine cenmunian 4 of the Sytem has 
mad nate re eee accounts up to October Slat, i921. Little, if any, expense 
Oe a enn. tates te 
reason orithe subetont ial mature or. its: construction, bat it won hd weed 
advisable to mania some yrovision for the renewal of the Golden Lake dam, as 


it has sareacy required repairs amount ing to $959.06. 
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terest at ‘four ey si. per aumm, a sinking fund for the ‘repayment. ‘of the 
ting dams and seediaae EARP hha reserva, b aenmated 


ya fi a crt 


capital cost of the 


to $8,194.24, ‘at votes ta ak iF, apercaatyreber ips Ae 


0 Pd 


: “sopasontiy ¢ to male ae provision 


‘Kk winmary of a mumber of the more salient wher ot wale, have been studied 
and discussed in ‘the. foregoing report may, be. of adventage in cont imaing the 
consideration of ‘the ‘soeuanios of. the. sonneohere Aiver peewee: system they” 
are a8” “‘goilows: a 
(1) ei The average annual precipitation over the whole of the watershed of 
the Bonnechere River above lienfrew is estimated from the records to be — 


about 30 inches, and the anmal,raneoff is estimated to be approximately 
10 Anohes, oF B33 per cent, of the total prackpitation, 


(2) ° Pertect Fealation Of the available run-off would provide ® contimous 
flow of about 659 cubic feet per second throughout the year. This would 
require a storage capacity of about 400,000 acre-feet, whereas a capacity 
of only 70,900 acre-feet is available in the two prégent dams, ith three 
additional dams the available storage would imesaee > amount to 116, 000. 
acre-feet in all. 
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(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


With the present available capacity, it is estimated, from a study 
of the mass ourve, that a regulated minimum flow of 500 cubic feet per 
second could have been expected, with the exception of the year 1921 in 
which the available flow is indicated to be about 227 cubic feet per 
second. With three additional dams the ordinary regulated flow conid 
 rigerqed be maintained at 400 to 450 oubic feet per second for most of 

& * 


The actual regulated minimum flows obtained in operation have been 
considerably lees than the figures indicated above, being 215 as an 
average, and a minimum of 150 in the worst yeare This, however, is o 
great improvement over the former unregulated minimum flow of about 50 
cubic feet per second. It would seem that some further improvement could 
be obtained by more efficient use of the present storage capacity. 


The capital cost of the storage dems and flooding rights shown as 
$34,166 are higher than at first estimated. The cost per square-mile- 
foot is @314.60, In view of the results already attained in the improve- 
ment of the flow at Renfrew, which has resulted in an available increase 
of about 1,000 herse- ¥ ptt, minicipal plants, the capital cost 
of the storage dams kes Gap @ excessive. The capital cost per 
horse-power incresse about ©34,.17. Thie figure would be reduced con< 
siderably if the improvements in the water supply to other industries on 
the river were taken into ececount. 


The total amwmal costs, including operating, maintenance and fixed 
charges, amount to about $2.50 per annum per horse-power increase. This 
unit charge would also be considerably decreased if the other power users 
were charged with their proper proportion of the costs. 


A reserve for sinking fund has been established on a satisfactory 
basis, but no provision has deen wade for renewals oud contingencies. 
It would seem to be advisable to build up se reserve for renewals, as & 
considerable expense for renewals at the Gelden Lake dam has already been 
required. The amount of operating costs is 80 low that apparently no 
reserve for contingencies has boen considered necessary, but on general 
principles such 8 reserve should be provided. 


A survey of the industries obtaining benefit from the improvement in 
the minisem flow due to the storage should be carried out, and an effort 
made to arrive at some proper division ef the annuel costs amongst them, 
taking into accotumt the fect that the regulating dams are operated by the 
fown of Renfrew particularly for the benefit of the municipsl] hydro- 


electric plants. 


Toronto, dune izth, 1923. 
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